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By  Arthur  C.  Cope  and  Ronald  M.  Pike 
ReceiTed 


'V '?^;clooctatetraenyl-n“pr°pyl  alcohol  (l),  ‘^^-cyclooctatetraenyl- 
n-propyl  cyanide  (V),  cyclooctatetraenylmethylcarbinol  (VIH),  cycloScta- 
tetraenyl  nsthyl  ketone  (IZ)  and  cyclo^tatetraenyldinethylcarbinol  (Xl)  have 
been  prenared  by  copolymeriaation  of  acetylene  vlth  functionally  substituted 
acetylenes.  V,  R-Dinathyl  7'-cyclo^tatetraenyl-n-prop](lainlne  (IV)  and  - 
cyclooctatetraenyl-n-propyl  cyanide  (v)  were  prepared  by  displacement  reactions 
of  the  jg-toluenerilfonate  III  of  the  alcohol  I,  and  ^ -cyclooctatatreanyl-jj- 
butylaolnc  (VI)  and  ''V-cyclooctatetraexxyl-n -butyric  acid  (VII)  by  reduction 
and  saponification,  respectively,  of  the  cj-anide  V.  The  structures  of  several 

m 

of  the  nev  cyclooctatetraena  derivatives  vere  established  by  conversion  to, 
or  preparation  fren,  known  cyclooctatetraenes:  The  primary  alcohol  I was 

oxidleed  to  S-dyclooctatetraenylpropioclc  acid  (II);  cyclooctatetraenylmethyl- 
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ciur^iaol  (VIII)  mts  oxidlMd  vlth  sodium  hypobrcmlt^  to  cyclooctatstTMoe- 
cazboxyllc  acid;  cyclooctAtetrasoyl  methyl  ketooe  (xx)  vu  prepared  by 
cocldatlon  of  the  caxbinol  VIH;  end  cyclo^etetraenyldimethylcaxbinol  (XI) 
ves  prepared  from  s^thyl  cyclooetatetraenecerboxylete  and  methylmaenaalum 
iodide. 


This  paper  reports  the  preparatiun  of  additional  mono- 
substituted  cyclcoctatetraenes  by  tvo  routes^  ccpclymerisation  of  acetylene 
vlth  monosubstitutcd  acetylenes,  and  chemical  reactions  of  functional 

It 

groups  in  the  aids  chains  of  cyclcoctatetraenes  pTspared  by  ccpclymerlzation. 
Rev  cyclooctatertraenes  prepared  by  copolyaerlsation  vero  the  foUoving: 
'V-cyclooctatetraei^l -8 -propyl  alcohol  (l)  (8^1)  frco  J^-paittyn-l-ol| 
'V-cyclooctatetraenyl-n -propyl  cyanide  (V)  (11)6)  frca  J-htrynenitrlle; 
cyclooctatetraeaylnethylcartinol  (VIII)  (Hi)  frcs  >-butyn-2*olj  cycloocta- 
tetraenyl  methyl  ketone  (IX)  (1.^)  fXoa  ]}-buty->2-cne;  cyrlooctatetraenyl- 
dlaethylcarbinol  (Xl)  (13i)  from  2>methyl-?-butyn-2-ol.  Th^-se  compounds 
vare  iaolated  and  purified  by  a combination  of  steara  diatil.}.«tlon,  fractiona- 
tion and  chromatography  on  silica  gal  described  prerlously  Physical 

(2)  A.  C.  Cope  S3ad  D.  F.  Rugen,  This  Journal,  OOCr;  (1955)* 

erldenee  for  their  structures  vaa  provided  by  their  Isfrvres  spectra  (Figs.  1 
axkd  2),  which  had  the  characteristics  previously  noted  fir  5onos\]bstlt\ited 

IR  2 

cyclooctatetraenes . Cbesilcsl  evidence  for  the  stn;scture  of  -cyclo- 
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octJctatrmczQrl-n'propyX  alcohol  (I)  was  obtained  by  oxidation  vlth  chroolc 

2 ?>  . 

acid  to  the  known  crystalline  3>cyclooctat«trmenyli>roplonlc;  acid  (II)  in 

37!^  yield,  oxidation  of  cyclo^tatetraanylmethylcazblnol  (VIIl)  prorlded 
erldeiKe  for  Its  structiire  and  also  for  the  structure  of  th«i  ketone  IX. 
Oxidation  vlth  chromic  acid  or  Oppe.  '•uer  oxidation  vlth  acetone  imd  alissinum 
tert . -butoxide  yielded  ciclooctatetraenyl  methyl  ketone  (IX)  (also  prepared 
by  copoljrmerliatlon) , while  oxidation  vith  sodium  bypobrcetlte  formed  the 
kntm  crytalllne  cyclooctatetraenecarboxylic  acid.  The  structure  of 


(3)  A.  C.  Cope,  M.  Burg  and  S.  V.  Fenton,  ibid. . 7^,  173  (1932). 


cyclo&ctatetreenyldlMthylcarbinol  (XI)  tns  verified  by  an  independent 
synthesie  from  aethyl  eyelo^atetraenecexboxylate  ^ and  methylaa^Msium  iodide. 


I,  R - (CHa)sGE 
n,  B • (CSa)aCOCE 
III,  R - (CEc)s060tC^CHa(’2) 
IV,  R - (CEa)aH(CBa)a 
V,  R - (CEa)eCB 
TI,  R - (CEa)«IHa 
VII,  R a-(CHa)aCOCE 
Vm,  R - CE(C^)CH3 
IX,  R • CCHa 

H 

0 

X,  R - CCBs 
ROE 

XI,  R - C(CE)(CH*)« 


f 
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'y  -Cyclooctat«trMayl-n -propyl  £-tolu«D»fulfoxia.t«  (IS)  «B* 

prcpszvd  from  the  alcohol  I and  £-toluanesulfonyl  chlorida  In  pyridine  and 

used  as  an  intamedi&ta  in  the  prep>iration  of  other  cyclooctatetraenes  In  the 

2 

aamer  prariously  reported  for  the  next  lower  hcoolog.  Beaction  of  the 
f-toluenesulfooate  SI  with  dloethylaaine  yielded  B,  I-dloethyl'V-  cyclo- 
octatetraenyl-o -propylamine  (IV)  vbSe  with  potassium  cyanide  T-cyclo- 

octatetraKiyl-B-propyl  cyanide  (V)  (TH)  vas  formed.  Identical  In  properties 
vlth  V prepared  hy  copolymerization.  Seduction  of  the  cyanide  V irlth 
lithium  aluminum  hydride  yielded  c/' ^yclooctatctraenyl-5-hutylaadne  (VI) 

09^),  and  saponification  of  V yielded  V-cj/clooctatetraenyl-n-butyrlc 

% 

acid  (vs)  (69)().  The  acid  VS  «ae  isolated  as  a yeSov  liquid  that  fecned 
a crystalline  salt  vlth  quinine.  After  recrystaSlzatlon  of  the  salt  to 
constant  melting  point  and  optical  rotation,  the  acid  vas  regenerated  by 
treatment  vlth  1^  hydrochloric  acid  at  0*,  axid  proved  to  be  optically  inactive. 

Reactions  that  vere  used  successfully  In  the  course  of  this 
vork  to  modify  the  side  chains  of  substituted  cycloBctatetraenes  that  bad 
not  been  dem<mstrated  previously  to  be  applicable  without  disruption  of  the 
cyclooctatctraene  ring  included  the  foil owing:  oxidation  of  a primary  alcohol 

to  an  acid  with  chromic  acld>  oxidation  of  a secondary  alcohol  to  a ketone 
vlth  chromic  acid  or  by  the  Oppenauer  method)  sodium  hypobrcmlte  oxidation  of 
a methyl  carblnol  to  an  acid)  Grlgnard  synthesis  of  a tertiary  alcohol  from 
a carboxylic  ester.  Types  of  functionally  substituted  acetylenes  that  were 
used  successfully  for  the  first  time  In  the  preparation (f  substituted  cyclo- 
octatetraenes by  copolymerliatlon  vlth  acetylezw  vere  en  acetylenic  ketone 
and  an  acetylenic  nitrile. 
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Experiaentcd 


(V)  Ntlti&£  poiata  ar*  corrvctcd  and  boiling  jjoiiata  are  unconecttd. 

Va  ara  indabtad  to  Dr.  8.  M.  Kagy  aiid  bis  aasociatas  for 
aaalyaaa,  and  for  tba  infrared  spectra,  vhlch  eera  detaznlnad 
vith  a nalrd  Double  Beam  Infrared  Recording  Spactrcmetar,  Nodal  B, 
fitted  vith  a sodium  chloride  pritan. 

Procedures  that  hare  been  described  preriously  for  the  co> 
polyaerisatioa  of  axabstitutad  acetylenes  vith  gicatylena  ax^  purification 
of  the  resulting  substituted  cycl ooctatatraenas  by  chromatography  cn  silica 

p 

gel  vara  used. 

0^-<yclooetatatraenyl-n-propyl  Alcohol  (l),  - 4-pantyn-l- 
ol  vas  prapaled  from  12o.?  g.  of  tetrahydrofurfu’*yl  chloride  and  sodamlda 
la  liquid  ammonia  in  a yield  of  65.5  g.  b.p.  70-71*  (29  lan.),  n^ 

l.M»h5*  ^ Copolyaerlfatlon  of  20  g.  of  t-pentyn-l-ol  with  acetylene  by 

(?)  0.  Xgliaton,  X.  R.  H.  Jones  and  M.  C.  Whiting,  J.  Cham.  80c. . 

2873  (1952)1  Syntheses.  33,  OOO  (1555). 

2 

the  geesral  procedure  described  preyiously  resulted  in  an  absorption  of 

1200  p.s.l.  of  acetylene  and  an  increase  in  might  of  171  g.  in  6 hours  at 

2 

8i»-92*.  After  purificsition  by  chromatography  on  silica  gel  and  fractiona- 
tion through  a aemlmlcro  column,  the  yield  of  the  pure  alcohol  I vas  3.^  g. 
(8H),  b.p.  91-91.5*  (0.15  no.),  n^  l.?^^26,  dJ5  i.ozkk. 

Anal.  Calcd.  for  CxiBieO:  C,  81.48;  H,  8.64.  Found: 

C,  81.36,  H,  8.85. 

P^^looctetraenylpropionic  Acid  (U)  vas  obtained  by  treating 
a solution  of  O.50  g.  of  the  alccbol  I in  4o  ml.  of  acetone  (distilled  frcn 
potassium  permanganate)  vith  8 ml.^of  a aclution  prepared  from  23.3  g.  of 


chroDluB  trlosclde,  J-9*7  al*  of  coccentratad  srilfurlc  acid,  and  al.  of  watar 


(6)  Basad  on  an  oxidation  procedure  deecrlbed  by  R.  0.  Curtis,  I. 
Hellbron,  I.R.H.  Jones  and  G.  F.  Woods,  J.  Chem.  Soc. , 0000 
(1955). 

The  oxidising  agent  vas  added  dropelse  vlth  stirring  and  cooling  to  beep  the 

reaction  taoperature  balov  2^*,  and  the  mixture  vas  allowed  to  stand  for 

yo  Blnutas.  Water  (ko  ml.)  was  added  and  the  mixture  was  aztractad 

thoroughly  with  ether.  The  extracts  were  coodiioed,  washed  with  water,  and 

extracted  with  10^  sodium  hydroxide  solution.  The  alkal Ine  extracts  were 

acidified  with  nydrochloric  acid  and  re -extracted  with  ether.  The  extracts 

were  dried  ever  sodium  sulfate,  concentrated  under  reduced  pressure  after 

addition  of  bepxene,  and  the  yellow  acid  II  that  crystallised  freo  the  residue 

on  cooling  was  recrystallized  from  hexane  j yield  0.22  g.  (57!();  s.p.  ax>d 

2 

mixed  a.p.  with  an  euthentlc  sample,  ^.8-^9. 8*. 

'V-Cyclooctatetreenyl-n-propyl  p-toluenesulfonate  (III).  • 

A solution  of  h.o  g.  of  the  alcohol  I In  6 ml.  of  pyridine  cooled  In  an 
Ice  bath,  and  6.67  g>  of  £-toluenesulfonyl  chloride  vas  added  In  one  portion. 
The  mixt'ure  was  allowed  to  stand  In  the  ice  bath  for  5.5  hours,  with  freijuent 
agitation  by  swirling.  Water  (2o  ml.)  vas  added,  and  after  50  minutes  the 
Bilxture  was  extracted  twice  with  ether,  azid  the  extracts  were  washed  with  10]( 
hydrochloric  acid,  sodium  bicarbonate  solution  and  water.  The  ether  solution 
vas  dried  crer  magnesium  rolfate,  concentraWl  under  reduced  pressure,  and 
the  liquid  residue  of  the  crude  ^-tolueoeexilfcnate  in  was  evacuated  at 
l6  SB.  and  rooB  taoperature  for  15  mlxwtes;  yield  7*^7  g.  (9^). 
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M,  1-^)1— tbyl  -Cyelooet»t«tr—ayl-n-propyl«nlM  (I?).  - 

A solotlon  of  3.0  g,  of  th«  £«tolu*aeifulfoDAt«  IH  in  13  ml.  of  'b«nMn«  «»c 
MturatAd  vlth  diattbylnsin*  and  allowad  to  stand  omml^t  at  roca  taatpom- 
tur«.  Stbar  (20  al.)  vm  addad,  and  the  solution  vat  Yashed  with  vater 
oitd  dried  orar  aa^nesiva  sulfate.  Concentration  of  the  solution  and  ftactiona- 
tion  of  the  residue  throu£^  a scnimicro  colusn  yielded  0.93  g.  (3^)  of  the 
SBlne  IV,  b.p.  30>33*  (0.01  s&.),  n^  1. 3138-1. 3i6l».  xn  analytical  sas^le 
b.p.  35*  (0.01  m.),  n^  1.3l61»,  0.9234. 

Anal.  Caled.  for  CiaHis^:  C,  32.48)  H,  10.12)  I,  7.4o. 

round;  C,  82.47)  h,  10.07>  I,  7.J-7. 

1,  IHPiaethyl  > -Cyclooctatetraenyl  n-propyls«iae  Plcrete  vas 
prepared  by  adding  the  amine  IV  to  a saturated  solution  of  picric  acid  in 
ether,  and  recrystalliied  to  a constant  smiting  point  of  105>3*'104*  from 
93f^  ethanol. 

Anal.  Calcd.  for  CioHaa«40r:  G,  54.53i  H,  3.30)  B,  15.59. 

Found:  C,  34.25)  H,  5.55)  5,  13.55. 

T .<yclooctatetrasnyl-n-propyl  cyanide  (y) . - (a).  A solution 
of  1.82  g.  of  the  £-toluenesulfonate  111  and  0.75  g.  of  potassium  cyanide  in 
10  al.  of  8o^  ethanol  «bs  heated  under  reflux  on  a steam  bath  for  2 hours. 

The  solution  vas  poured  into  23  ml.  of  vater,  and  extracted  with  ether.  The 
ether  extracts  wars  dried  over 'magnesium  sulfate,  concentrated,  and  the 
residi^  vas  fractionated  through  a sccimicro  column,  yielding  0.75  g.  (T^) 
of  the  aitrUe  V,  b.p.  95-105. 3*  (1  bd.),  n^  1.3263-1.5290.  A redistilled 
analytical  ssn^le  bed  b.p.  105.5-104.5*  (0.5  nm.),  n^  1.5500*  d^  0.9911. 
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AmlL.  Of^cd.  for  CiaHisI:  C,  8U.21j  H,  7.60|  B,  6.19. 

Fouadj  C,  8^.27»  H,  7.81j  H,  6.o6. 

(b).  Th«  nitrilt  T also  «m  praparad  by  the  copolysaarisa- 
tioo  of  10  g.  of  3'^iai^nanltrlla  (b.p,  at  10  nm.,  l.k^SO. 

froB  4-paxttyc-l>yl  donate  and  sodium  cyanide  ) vlth  acetylene 

(?)  0.  Xglinton,  B.  B.  H.  Jones  and  M.  C.  Whiting,  J.  Chen.  Soe. . 

0000  (1953). 

at  66>^*,  ulth  acetylene  absorption  of  1020  p.s.i.  (13^  g.)  in  U hours, 
and  purified  by  ehrca«tography  on  silica  s*l.  7he  yield  of  V aith  physical 
properties  Infrared  spectrua  identical  vlthln  axperiaental  error  irlth 
the  sample  described  abore  that  vas  prepared  from  the  2«toluanasiilfonate  III 
vma  2.1  g.  (Ut(). 

c^^-Cyclooctatetraanyl-a-butyiamlne  (VI ).  - A solution  of 
1.23  g.  of  the  nitrile  T In  15  nl.  of  dry  ether  irse  added  slovly  vlth  stirring 
to  0.31  g.  of  lithium  alualnua  hydride  in  20  ml.  of  ether  In  a nitrogen 
ataoepbere.  The  mlztxure  vas  heated  under  reflux  for  1 hour,  cooled,  and 
5 aJ..  of  vatar  vas  addad  cautiously,  folloved  by  35  al.  of  10)^  hydroehlorie 
acid.  Aftar  a3ctracticc  vlth  ethar  (axtracts  discarded),  the  solution  vas 
Bade  basic  vlth  lQi^  sodium  hydroxlda  and  re-extracted  vlth  ether.  The 
extracts  vara  driad  over  aagnaiittm  sulfata,  concantratad,  and  tba  residue 
ms  distilled  through  a newlnicro  colian,  yielding  o.t9  g,  09i)  of  the 
■sine  ?I,  b.p.  6C-d5*  (0.7  an.),  n^  l.?550>1.533^.  An  analytical  eample 
had  b.p.  85*  (0.7  m.),  n^  1.533^,  dj^  0.9535. 


i 
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Mml.  Cdcd.  for  OitBxiB:  C,  02.31}  E,  9.71|  I,  8. CO. 

Fouxtl:  C,  82.l6j  B,  9>92}  7.90. 

c/' ^^lo^t&tctrMayl>n-butylsala«  ByArochlorld*  v«a  prtpartd 

1>y  pMciSB  byiroffKX  chlorlda  Into  a Bolutlcn  of  0.246  g.  of  tha  «Bin*  TI  In 
10  ■!.  of  dry  athar.  Tha  hydrochloride  vas  obtalnad  In  a yield  of  0.1&4  g. 

(39i)  aftar  raeryatallixation  frcia  aathanol -ether  to  a eosatant  salting 
point  of  110.5-1U.5*. 

Anal.  Calcd.  for  Ci*HiaClB:  C,  68.07;  H,  8.57;  H,  6.6fi. 

routtl:  C,  68.05;  H,  8.72;  I,  6.6j. 
'V-Cyclooctatatraanyl-n-butyric  Acid  (Til).  - Tha  nitrila 
T (1.9  g.)  VM  heated  under  rafluz  for  12  hours  vith  a solution  of  3.0  g.  of 
sodluB  hydrcKida  in  50  al.  of  eater.  Tha  solution  eas  cooled,  ertractad 
vith  atbar  (extracts  discarded) , and  aciiifled  vith  10^  hydrochloric  acid. 

The  acid  TII  vas  extracted  vith  three  20-sl.  portions  of  athar,  vbich  vere 
dried  errer  aagnesium  sulfate  and  concentrated,  rractionation  of  tha  residua 
through  a saaiBdero  coluan  yielded  1.45  g.  (69^)  of  tha  acid  TH,  b.p.  93*97* 
(0.019  BB. ),  n^  1.5310.  Tha  acid  failed  to  crystallise. 

Anal.  Calcd.  for  CiMEi^Og:  C,  73.77;  E,  7.41.  rcund: 

C,  75.25;  H,  7.45. 

The  Qulnins  Salt  of  'V  .Cyclooctatatraanyl-n-butyric  Acid  vas 
prepared  by  adding  & solution  of  C.15  g.  of  the  acid  Til  in  1 si.  of  ether 
to  a aolution  of  0.299  g.  of  quinine  hydrate  in  50  al.  of  athar.  Tha  solution 
vat  coocantretad  to  10  al.  aisl  cooled  oTamlght  at  5*.  Tha  light  yallov 
eryvtalllaa  salt  (0.325  g.<  Bo^)  vas  crystalliEed  tvica  free  athar  to  a coxudant 
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point  of  101-102*,  -liU.8*  (1.  • 1,  c 0.95  in  ito»olut*  «th«aol). 

An^.  Cnlcd.  for  CsaHMHa04:  C,  7^.68j  H,  7>M»)  I,  5>^> 

Founlj  C,  H,  7.56j  I,  5.5^. 

Ths  acid  vn  that  «as  reganarated  frcm  tha  quinlna  salt 

vlth  hydrochloric  acid  at  0*  and  izBoadiataly  axtrmctad  vlth  carbon  tatra- 

chlorida  mia  optically  inaetira. 

Cyclooctatatraanylnathylcarbinol  (Till).  - 5-Butya-2-ol 

(20  g.,  Farchaa  Saaaarch  Laboratorlas)  vas  coi>olyiiiarlzed  with  acatylaxia  by 

2 

tha  ganaral  procadura  daacribad  prarioualy.  Acatylana  absorption 
aaountad  to  lo6o  p.a.i.,  alth  a «ai^t  Incraasa  of  102  g.  during  10.5  hours 
at  8h-9U* . saparation  of  tha  products  by  tha  usual  procadura,  inelxtding 
chronatogrtphy  on  silica  gal,  yialdad  36  g.  of  cjclo^atatraana  and 
g.  (11^)  of  tha  alcohol  VZIZ  (alutad  from  tha  silica  gal  alth  athar)j  b.p. 
80-85*  (0.9  *■.),  1.51^55-1.5^72.  A radlstillad  analyUcal  saagOa  had 

b.p.  70*  (O.h  m.),  1.5l»6o,  dJ5  1.0385. 

Calcd . for  C^oH^a^a*  ^l.ol^f  H,  8.10.  Found i 
C,  Sl.lOj  B,  8.16. 

Cyolooctatatraanacartcaylic  Add  aas  obtained  by  0.50  g. 

of  tba  alcohol  TXZZ  dropviaa  vlth  stirring  at  a taoqparatura  balov  10*  to 
tha  sodlua  hypbbrostlta  praparad  freo  I.9  g.  of  sodius  hydrcoclda  in  16  al. 
of  vatar  and  2.1^  g.  of  broaina.  Tha  alxtura  vaa  stirrad  at  roosi  taq^aratura 
for  12  hours,  astraetad  with  athar  (axtracts  dlscardad),  acidiflad  vlth  6 R 
sulfuric  acid,  and  re-aztractad  vlth  athar.  Tha  soEtracts  vara  vaahad  vlth 
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«mt«r,  drl«d  ov«r  «odlua  tulfatC;  axA  coDc«Dtra.t«d  under  reduced  preesur*. 
Sublisetlon  of  tli*  residue  by  heeting  et  0.3  taa,  yielded  0.l8?  g.  (JTiO 
cyclobctetetreenecerbcKylie  ecld,  m.p.  69-77*,  ehlch  efter  recryEtellite- 
tlon  froa  ether  bad  a.p.  ead  mixed  m.p.  vith  ao  authentic  eanple  ^ of 

71. 5-72-8*. 

Cyclooctatetreenyl  Methyl  Ketone  (IX).  - (a).  To  a 

solution  of  3-5  S-  the  cazbinol  Till  in  20  ml.  of  acetone  eaa  added 
irtrpwlf  vith  stirring  at  0*  ai^  in  a nitrogen  atmosphere  during  25 
Bloutes  a solution  of  1.43  g.  of  chroaium  trioxldc  and  I.5  ml.  of  sulfuric 
acid  in  5 ml.  of  vater.  After  the  addition  vas  completed,  the  mlstvire  vaa 
stirred  for  2.5  heurs  at  0*  and  poured  Into  loo  ml.  of  ice  vater.  The 
sklxtxxre  vas  extracted  vlth  ether,  and  the  extracts  vara  vashed  vlth  vater 
and  dried  over  soditaa  sulfate.  Concentration  and  distillation  of  the 
residue  through  a sesdsilero  column  yielded  1.69  g.  (53^)  of  the  ketone  IX, 
b.p.  65-68.5*  (C.55  B»-),  1.5470-1.5518,  vhich  va*  purified  through  the 

GKlme. 

Cyclooctatetrasayl  Wsthyl  getcaclae  (X)  prepared  by 
heating  a solution  of  0.35  g-  of  the  ketone  IX  end  0.17  £>  of  hydroxylaBlne 
hydrochloride  In  5 b1-  of  pyridine  end  5 ml.  of  abeolute  ethanol  on  a eteaa 
bath  under  reflux  for  15  hours.  The  solution  van  concentrated  and  vater 
vas  added  to  the  eryetalllne  res>d';e,  vhich  vas  collected  on  a filter  and 
vashed  vlth  vater.  The  yield  of  the  oxlne  vas  o.l,  g.  (85)1)  after  recryetallisa- 
tion  froH  aathanol;  m.p.  150-151*. 
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Anal.  Calcd.  for  CjoHuBO:  C,  74.53j  H,  6.85j  H,  8.70. 

Found:  C,  E,  6.89,  N,  8.48. 

The  ketone  IX  vas  regenerated  from  0.60  g.  of  the  oxime, 

vhlch  vas  heated  under  reflux  for  hours  vlth  0.73  g.  of  pyruvic  acid 

« 0 
and  0.30  g«  of  sodium  acetate  In  ^ ml.  of  acetic  acid  and  2 ml.  of  water. 

(8)  Based  on  a procedure  described  by  B.  B.  Hershberg,  J.  Org. 

Chem.  13,  5^  (1948). 

The  solution  vas  poured  Into  20  ml.  of  vater  az)d  extracted  vlth  tvc 

20-ml.  portions  of  ether.  The  extracts  were  washed  vlth  sat\irated  sodium 

and  concentrated. 

bicarbonate  solution,  vater,  aad  dried  over  sodium  sulfate^/  Benzene  vas 
added  and  distilled  under  reduced  pressxxre  to  complete  removal  of  the  water, 
and  the  residue  vas  fractionated  through  a semlmlcrc  column.  The  yield  of 
EC  vas  0.31  g.  (57^),  t.v-  73-74'  (1.2  mo.),  n®5  1.5519-1.5549.  A re- 
distilled analytical  sample  h€id  b.p.  74*  (1.2  mm.),  n^  1.5548,  d^  1.0319. 
A number  of  analyses  of  several  samples  of  the  ketone  were  sll^tly  low  In 
carbon,  but  It  Is  believed  to  be  pure  because  the  physical  properties 
(Including  Infrared  spectra)  of  the  samples  regenerated  under  nitrogen  from 
the  analytically  pure  ketoxlme  X were  Identical. 

Anal.  Calcd.  for  CiqHioO:  C,  32.20j  H,  6.90.  Found: 

C,  8i.43j  H,  6.^. 

The  ketone  EC  alec  vas  prepared  In  poorer  (l3-30)()  yield 
by  Oppenauer  oxidation  of  the  cazblncl  VIII  vlth  acetone  and  aluminum  tert. 


but oxide  In  benzene. 
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Cycloocttttetr— nyl  Methyl  Keton«  2,4-Dlnitroph«nyllortoftgoD> 
w pr*p«r«d  by  aAdlag  a solution  of  the  ketone  In  ethanol  at  rooo 
temperature  to  a sll^t  excess  of  a solution  prepared  from  O.k  g.  of  2,h- 
dlnltropbenylhydraxlne,  2 ml.  of  concentrated  sulfuric  acid,  } ml.  of 
eater  and  10  ml.  of  9^  ethanol.  The  derlvatire  eas  recrystalUsed  frcsi  a 
Bixtvtre  of  ethanol  and  ethyl  acetatei  m.p.  2C2>205*  (dec.). 

Anal.  Calcd.  for  Ci«Hi4H40«:  C,  58.89i  H,  k.55»  I,  17.18. 

Found:  C,  58.72j  H,  4.50;  5,  I6.96. 

9 

(b).  Copolymerltatlon  of  19  g.  of  3-butyn-2-cne  vlth 


(9)  I.  B.  B.  Jones,  K.  Bovden,  I.  N.  Hellbroo,  and  B.  C.  L.  Veedon, 

J.  Cbeei.  Soc.,  39  (1946). 

acetylene  resulted  in  the  absorption  of  II60  p.s.l.  (117  g.)  of  acetylene 
in  11  hours  at  85>90*.  Purification  of  the  prodiict  by  the  general  procedure 
described  preriouely,  Including  chrcnatography  on  silica  gel,  yielded 
28.5  g.  of  cycloMtatctraene  and  O.60  g.  (1.^)  of  H,  b.p.  85-90*  (1  mm.), 
identified  by  m.p.  and  mixed  a.p.  of  the  2,4-dinltropbex;ylhydraKone  vlth  the 
deriTatire  described  above  (201-202*  dec.). 

n 

Cyclooctatstracnyldiintthylcaxbinol  (H).  - Copolymeriastion 

of  20  g.  of  2-Mthyl-3-butyn?2-ol  (Farchan  Research  Laboratories)  vlth 

acetylene  resulted  in  the  absorption  of  1050  p.s.i.  of  acetylene  (155  g.) 

2 

in  8.5  hours  at  85-88*.  purification  by  the  usual  procedure,  including 
ehrooatography  on  silica  gal,  yielded  57  s*  of  cyelooctatetraexta  and  5«0  g. 


(15H)  of  the  carblnol  XI,  b.p.  73“75*5*  (0.5  nn. )»  1.5570-1. 5582* 

A rcdirtillad  lualytlcal  Munpl*  b«d  b.p.  7^.5°T5«5*  (1«5  bc.),  1.5570, 

1.1024. 

Anal.  Colcd.  for  CjxHi^O;  C,  02.48;  H,  8.64.  Fcwnd: 

C,  81.49;  H,  8.79. 

An  authentic  satspla  of  the  casl)lnol  XI  eas  preparad  by  adding 
orthyl  cyclooctatatraaxMcarboxylate  ^ (1.28  g.)  In  10  ml.  of  dry  athar  to 
the  netbylmagDeslua  iodide  prepared  from  0.5^  g.  of  magneelim  and  2.27  g.  of 
methyl  iodide  in  20  ml.  of  dry  ether.  The  nagneelum  lalts  vere  deccn^eed 
vlth  ag;acoiie  aiDaoniua  chloride  and  the  ether  solution  «ms  vmshed  vith 
vater,  dried  crer  magnesium  sulfate,  and  concentrated.  Distillation  of 
the  residue  through  a semlmicro  colunm  yielded  0.8l  g.  of  crude  XI,  b.p. 

75-75*  (2.5  nn.),  1.5589-1  •5571.  The  infrared  spectrua  of  the  product 

shoved  a strong  cazbonyl  band,  so  it  vas  purified  by  ebrotaatography  on  a 
eoluan  containing  25  g.  of  neutral  alumina  vlth  activity  5>^^ 

(10)  B.  Brockmea  and  E.  Schoddar,  Bar.,  75  (1945). 

Xlution  vlth  500  ml.  of  bensene  foUemed  by  concentration  and  distillation 
yielded  0.49  g.  of  recovered  methyl  cyclooctatetraonecarbcacylate,  b.p.  78* 

(2.5  mm.),  n^^  1.5572,  identified  2^  the  infrared  spectrua.  Elution  vith 
500  ml.  of  ether  foUoved  by  concentration  and  distillation  through  a semi- 
micro  column  yielded  0.21  g.  of  XI,  b.p.  74.5*  (5.0  am.),  n^  1.5557,  vhlch 
had  an  infrared  spectrum  identical  vith  XI  prepared  by  copolymsritatlon,  except 
for  the  presence  of  veak  bands  at  5.85  and  6.5^  due  to  a small  amount  of 
inq^urlty. 


WAVE  LENGTH  IN  MICRONS 


Fig.  1.  » Infxvrad  ■biorptloa  •p«ctrat  ciirv»  1,  J('M:ycloc«tat#t:<»tfinyl-n-propyl 
alcohol  (l)j  curre  2,  Jf,  H-dim*thyl-2r-cyclooctKt«traa!nyl-5-propylaKiDa~(Iv)j 
cuira  3,  y -<yclo8ctat«tPtt«nyl-n-propyl  cyanide  (V);  cunra  4,  c/ -cycloftctate- 
tpaenyl-n-hutylaolne  (VI).  The  spectra  were  determined  without  eolvent  in  a 
0.023  vm.  cell. 


PERCENT  TRANSMITTANCE 


Pig.  2,  - lnfrsr*d  absor];rtloD  spectra:  curv*  1,  d^-cyclooctatatracpyl'n- 

butyric  acid  (VIl)|  curve  2,  cycloBctatatraeaylaithylcartlnol  (VIIl)j  curve  3, 
cycloBctatetraoayl  methyl  ketone  (ix)|  curve  k,  cyclooctatetraenyldiiaethyi- 
cartlnol  (XI).  Curve  1 vas  determined  elth  eolutlons  (loo  mg./jBl.)  In  carbon 
tetrachloride  in  the  region  2~6yu.  and  In  carton  disulfide  in  the  region 
8-l6>k  in  a 0.10  mm.  cell.  Curves  2-k  vere  determined  without  eolvent  in  a 
0.025  Bsa.  cell. 
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